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PURPOSE: To obtain a water-sol, polymer having an 
excellent processiblity and a high electric conductivity 
by reacting a specific hetero-bicyclic monomer with a 
sulfonating agent 

CONSTITUTION: A compd. of formula I [wherein R1 and 
R2 are each K 1™20C linear or branched alkyi, alkoxy, 
primary, secondary, or teriary amino, trihalomethyl, or 
phneyl; X is S. O, Se, Te, S=0. Se=0, Te=0, or NR3; R3 
is H, 1-6C linear or branched alkyi, or (substd.) aryl; 
provided that alkyI groups of R1, R2, and R3 and alkoxy 

groups of R1 and R2 may contain carbonyl, ether, or Vy . r " r v ^ CS O a":M): 

amide linkages in their chains] is reacted with a 
sulfonating agent to give a water-sol. conductive 
polymer of formula [I (wherein R1 and R2 are each as 
defined above; M is a cation such as an alkali metal ion 
or quaternary ammonium ion; and m is 0.2-2), which has 
an excellent processibility and a high electric 
conductivity and is useful for an electrode, a sensor, an 
electronic display an antistatic material, and an optical 
material. 
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<r' =r' =H, X = S, M = Na* > 

^^#HmTs mm^M (2 0% SO3 ) 2. Og^ 
\i^Mzmm^m \ •kOX^\cm^l,tzh:Lh^. <iiWj:^ 

Ltz, ^(Dm^m.t.xmv. m^9ovicmmLrztz 

t^iotZo RfZ-M-^^il 0 Om] (DO. IN NaO 
H/MeOHfcetl^^-Br, iii^^^itfc J; 9 5>itL^. @ 50 
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w^7i<. 10 0ml \cm^>L. mmcxy)m]f£^mi- h 

■7- 2 2 0 m g ?r#fc, #f)ttfc#y-r— OUV;^'<^ 

h/K so^i r;^'<:5' hMimmmixn^iitzh<ot 
mmxh^tz. 
[0 0 5 0] immm7) 

-ust^ (I) t)>h-i&^ (II) isitjf/*^i±-igs; (II 
I ) ^co^m 

HJSW 1 XnhhtzM-^i^ 5 0 m g ^tK 2 m 1 {C^^ 

m/m^^yn.m^^mmtLxm^it^^± 

^^^Sr«fiKL. ^iST. 0. 5^/i-/y ?/ ^/K7)HB F, 
/T±h=-\'])jmm^ (7k^6%^^) -emm^b^fitj 
{CO. 5 V KfflUa Vtz t r 5#fe^co 7 A f^J^ lifJcH 

[00 5 1 ] mmms) 

-iBi^ (I) *>e>-«l:^ (II) RX]^/i^1t\-i-m^ (II 

I ) ^<om^ 

n^m 3 -c# ?)t^fcfi-a•^t: 5 o m g ^tk 2 m i \z.mm 
m/m^^ymm^^mmt\^xm%imm'tjv^ 

-Mm-T. 0. 1 ^yp/y ■> h;KDx h^y^^.'P 

S^^k¥e<J{CjiSU J. Am. Chem. Soc. , 

1 1 0. 2 9 8 3 (1 9 8 8) T'Jg'<e)tbTV>5H* - 
p o p p i n g i:[^1i(0^il)^5tl5L^Co r:©J;5}c, 

H <Dmm^^\^\^tzz.t\z.x^. K-ysiig^fc 

orir!65iit^$n. (II) T?^$ns^t^fl|jtS: 

[0 0 5 2] (^iS«aj9) 
-0^ (I) (III ) --©^^ 

nmm 1 •c^6>tvy5:a-a-*t: 1 0 0 m g ^tk 2 m 1 {c^g? 

fetyt, ^tafc*jlt-5«^e^« (4ifg^i|iJ3t^) {ia 
= 5x10'' S/c m;/!)^b a = 8 X 1 O"' S/cm'^i: 

7tM^^^ (%) rc. H, S2 Oj Na Kj J 

C ; 3 5 . 2 5 %. H ; 1 . 10%, S ; 2 3 . 4 9 
%, Na ; 8. 4 2% 
I ; 1 3 . 9 5 % 

mmm 

C ; 3 5 . 4 7 %, H ; 1 . 3 4%, S ; 2 3 . 5 5 
%, N a ; 7 . 9 8 % 
I ; 1 3 . 7 4 % 



(10) 



17 



[0 0 5 31 mmm 10) ■ 

<r' =r' =H. X = NR' , r' =CH3 . M=N 
a* > 

MT. mmmk (20% so, ) 2. omi ^ah 

Cm 1 tptCA d V a n Heterocy 
c. Chem. 1 0, 113 (196 9) f£ifiC^Jk^<D 
;^ifeT-iJit Lfc N - ^ ^yU'T y K y > 5 0 0 m g ?r 

Hfeir/ioySio Rf£:jg-a-i^Srl 0 Om 1 ©MeOHfrit 

l>A*^fgl 0 Om 1 IC^tJ^L. S#{Cj;f? 

iSSl^^jM^-^- h y h y ^J^-k^^\.t. 

^mm^. JES|fci!SLTllfe#y-7-3 8 OmgSr 

I R : (K B r d i s k , c m ' ) 
4 1 2w, 1 3 1 4m, 1 2 2 5w, 
4 2 s, 7 5 0 s 

[0054] 11) 20 

-AS:^ ( I ) -C*^$tL5a^{*:©i}jt;^j£ 
<r' =H. r" =0 (CH2 ) . CH3 . X = S, M 

= Na* > 

(20% S O3 ) 2 . 0 m 1 ^XMzMM. 
8. Om 1 ?Sr0°C{c<!^i^Lfci:r5--il#Pj^¥2-2 4 2 

-1, 3-v?fc Ko-ry^T-^7xV5 OOmg^iH^ 



; 1 8 0 3 w, 1 
1194 s, 10 
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9 0X,\zim\.tz.bz.h. 3 0^^{ciiRfc;:fS(±afet 
^iofco R/iC^g-g-i^Sr 1 0 Om 1 ©0. 5N NaOH 

1 0 0 m 1 igWtC <t 9 iiPJ/iSi^^■:^ h y 

'^i.^l^^Lfct^ K^^^LT»fe;lfy-7 
-1 5 0mg^t#fc„ #f)n^c>-}<y-7-(DUV;^-<^' h 

[0 0 5 51 (*lS0iJl 2) 5^i^«=&^j^^^i: LT, ^ 

fi-g-*|j(^l Ofil:%7K@^SrM^L^iit7t„ 
$£JSLfc^. 5Si^«J:9pai$Hi:ff$ili?l2 0/zm<Dii 

^^SIJ^^) (Sa = l. 4 S/cmT'fcofCo '©glC^ 

[0 0 5 61 (HMWl 3) 5^i^«^Si^f#:t LT. ^ 

S-^^lc® iai:%*@fg<^y^t°:/="-;J'- (^taT> 0 
te^l 0 0 0 r pm) ^fflVNT^^L. **J0. 0 5wm 

t ©s«ttfi^j!fT-fc (5 . ^mmvitm 7 . s x 1 0' 

Q/DT'fcofco 4fc. 5 0 0 nm<DBl^)t<7)@ig^f± 

1 ic^-fo 
[0 0 5 71 
[*ll 



[El£St (r pm) 


ISk^nU (unO 


mmtm (q/d) 


mtm (%) 


2 0 0 


0.2 5 


1. 5X 1 O*' 


8 3 


50 0 


0.10 


3. 8X10* 


9 3 


1000 


0. 0 5 


7. 8X10'' 


96 



[0 0 5 81 mmmi 4) m^m^xi^i^tLx. ^ 
a-a-flzirjj^y if^/wT-'wa-yv (a-a'S5oo) 

mi 0 0 0 r pm) <&fflV^T^*U Itl 1 /x m (j^^ft 
fto *^ 5 0 0 n m<D-SJ^yt(DmM^ii 9 7 %fS)0 

[00 5 91 (mmm 1 5 ) mmm 2 1 mm(D:ijWiX^ 



<, v;^^/V'*:/l'AT5: K (DMF) -^v?;^ ^/P;^/!^*; 
^f-^ K (DMSO) , N-^^yUfn y K> (NM 
P) , /^y-Mzh'^mXh^tCo 

[00 601 (mmm 1 6 ) mmm i o jcE^ro^-fe-c 



3 



[% t y f-^PT/p 

>'^ (m-a-^2 0 0 0) 2 oaft%S:#tr7k^?SS:ie 

^^iiLfcm. i£ffitCfMLfcff$|^lmm©^1S«ff^ 
40 ^^*^Srmi9aatfc„ r(7??FM{*:o^B®feifl8x 1 0° 

Q/axh^fzo 

[006 1 1 (mmm 1 7 ) mmm i fciE^ro;i^&-cS!} 
it t fcTK^tt^mttM-a-ft^ 1 0 a*% t y t'-^wr/w 

='-/'i^ (Jl'g-lt2 0 0 0) 1 2a*%^^tP7k^f^Sr. 

= 2 X 1 0"* s/cmx-fcofco z<DmM^Mmm9 1 

50 l^^©:fr&T-^ffitT*J:5^Srf^ffl$-ar^i;r5x 
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19 

€^-g»ia = 5 X 1 O " S/cm--<!r±#Lfcc HtC, 

[0 0 6 21 mmm i s ) ^is^aj 2 {ciEm<^*-&T'S!! 



20 



*-&f*:5 0 0) wm^^^^. ^^<D7i(.mmi^yy^m± 
{C:^ti'y^^y^[- (^MT 1 0 0 0 r p m) LtZo ^<D 

[0 0 6 3] 
1^2] 









Iw t% 
lwt% 
lwt?K 


Iwt % 
5wt% 
1 Owt « 


1X10' Q/D 
3X10' Q/n 
3X1 o» Q/n 



[0 0 6 4] 

^'^^^/T^ai^. ^mm^^mi-. %^^^m=h. ^nm 

IE] 1 ] ^Jg^il 1 Ti#fca-a-#:©iSfi (WA V E L E N 
GTH) i:!S3tjg (ABSORBANCE) 



[0 2 ] ^te«?iJ 1 -C'tffca-a-^^W^i^* (MO L E C U 
LAR WE I GHT) irij^a^fBl (RETENT I O 
N T IME) ©IS^Sr^-f-^yW-?— ^31— v-3:^^'D 

[041 llli^Jl-C#yt»-a-«:©7^yVi.{c*rLTtTo 

[051 mMm2xmtz.m^w<r>^^ (wave l en 

GTH) b^%m. (ABSORBANCE) Sr^-fUV 
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[US] 




[1^4] ms] 




500 750 lOOio 1300 

WAVELENGTH (nm) 



immB] ¥fiK5¥l^ 5 B 



itmm2] -Bt^ (II) 

lit 2] 
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(SOD H 
( S 0,-M) 



(II) 



(S;tf. R' HXX^R' n^ih^iX&iiUCH. Sytttit * m{±0. 2*^b2(7)iSiaT'fc5„ kfimii9/h$V^ 

[IS*I13] -^^(III) 
Ut3] 



S. O. Se. Te$3tttNR' T'fcSo R' HH, C 

. ~c. <Dm.m-^fcti^mKTJU^/>&. i>L<its 
wmm(DTV-^^m^mir. ±ier' . r' . r' 

©T>'W*>'V'S*fcf±R' , r' (DT/U3^'>S©^'f ic 

{i. t>L<(±Na* , Li* , K* m<DTJ\^:fJ ])^ 
R ' R ' 

(SO »-M) 




( Z ) sxj 



(III ) 



S. O, Se. Te^fcliNR' X'h^. R' IIH. C 

i>y<iti¥mm<DTD-j\^m^mi-o ±ier' , r' . 

r' (DT/\-^/^Et.fz\tR' , r' (DT/U=i^i^m(0^ 
tfo Mfi. H* <>L<f±Na* . Li* , K* #©TyU 



[¥igg*liE3] 

imiEM^mS^] 0 0 0 9 

[0 0 0 91 iSXX^^tl^m%it^^Rn/^fcitit^ 
6^{cK-tVi/-f5- i:{cJ;oT#b*v-5. (I 
I) 

lit 7] 



(14) 



^m¥6-49 1 8 3 




(ID 



III ) 



[if*Jl4l -f&.^ (IV) 



(IV) 




(^t^. r' *3J:u!r' {J^■^^^^^$6^i:^cH. $fc{itt 



S. O, Se. Te, S=0, S e =0, Te=Ot.fz 
ttNR' T-fo5, R' {4H, C. ~C6 <r>m.m^tz\t^ 



(15) 
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R 



R' 



>itm^m^'^^^tizx<o-^^ (I) nmau) 



R ' 



* 



umms] -^^ (V) 



( V) 



S. O, Se. Te. S^SittNR' ffc5„ r' flH. 

«i, ^e^(^T y -^wssr^-To ±ier' , r' . r' 



*jsi:^M3ia^ 



[ttiEjit^^g^] 004 1 
[004 1] 

*^iBJ(c*^^^T(i. -^^ (iv) Sfcfi (V) 



